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with a compressed gas from a negative pressure part 18; j,,,- ;« %y 5 

and a control part 19 with which the liquid-immersed 

objective lens 9 is movable in a direction perpendicular to a master disk 10 by an actuator 21 
such that a radiating laser beam is confirmed to be focused on the master disk 10 by a 
detecting mechanism 20 for the reflective laser beam from the master disk. By the constitution 
as such, the refractive index in the working distance between the objective lens and the 
irradiated object is raised to be higher than 1 since the liquid-immersed lens is constituted 
without liquid leakage by using the differential liquid-drainage static-pressure floating pad, and 



PROBLEM TO BE SOLVED: To increase numerical 
aperture of a lens by using a liquid-immersed objective 
lens and to prevent the liquid from scattering to 
surroundings. 

SOLUTION: The liquid-immersed differential liquid- 
drainage static-pressure floating pad 3 comprises: a 
feeding part 16 capable of feeding a liquid to a periphery 
of a liquid-immersed part 7 of the liquid-immersed 
objective lens 9 via a compressed gas from a positive 
pressure part 17; a liquid-drainage part 14 capable of 
draining the liquid by sucking the liquid through a 






i. I 

^ » 



plurality of annular sucking grooves 5, 6 by the suction 
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therefore, high-density exposure is carried out since a smaller spot than in atmospheric air is 
realized. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

Via an optical system, with a rolling mechanism and a sliding mechanism, a rotation and 
original recording which carries out slide movement are irradiated with irradiation light from a 
laser irradiation means so that exposure is possible, 

Counter with a minute space to the above-mentioned original recording, and it has an exit 
aperture for irradiating the above-mentioned original recording with irradiation light, As 
opposed to a static pressure surfacing pad by which two or more annular suction grooves 
which carry out an opening to an opposed face with the above-mentioned original recording 
are formed in the circumference of a passage of irradiation light which is open for free passage 
to the above-mentioned exit aperture, and an annular gas discharge bearing is formed in the 
circumference of the above-mentioned suction groove, 

An immersion objective which functions as an object lens of a high numerical aperture by 
being provided in a passage of the above-mentioned irradiation light, being constituted in the 
direction which counters to the above-mentioned original recording by a driving means so that 
an attitude is possible, and making a fluid of a high refractive index into an immersion state 
with which it was impregnated, 

A feeding means which can supply a fluid to a dipping part around the above-mentioned 
immersion objective, 

A fluid is attracted from two or more above-mentioned annular suction grooves, and it is an 
effluent means in which an effluent is possible, 

Control the above-mentioned laser irradiation means, the above-mentioned rolling mechanism, 
the above-mentioned sliding mechanism, the above-mentioned effluent means, and the above- 
mentioned feeding means, and. A control means which makes the above-mentioned 
immersion objective move in the direction which counters to the above-mentioned original 
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recording by the above-mentioned driving means so that the above-mentioned irradiation light 
may be in a focusing state by detection of reflective irradiation light to the above-mentioned 
original recording 

A preparation ****** differential effluent static pressure surfacing pad. 
[Claim 2] 

In the dipping differential effluent static pressure surfacing pad according to claim 1 , 
A dipping differential effluent static pressure surfacing pad having a storage means which 
stores a fluid attracted by the above-mentioned effluent means, and is supplied to the above- 
mentioned feeding means, collecting and filtering liquid attracted by the above-mentioned 
effluent means to the above-mentioned storage means, and supplying and reusing to the 
above-mentioned feeding means. 
[Claim 3] 

In the dipping differential effluent static pressure surfacing pad according to claim 1, 

A dipping differential effluent static pressure surfacing pad, wherein the above-mentioned 

control means performs the above-mentioned exposure operation after the above-mentioned 

focusing state by the above-mentioned immersion state. 

[Claim 4] 

In an original recording exposure device which irradiates with irradiation light from a laser 
irradiation means a rotation and original recording which carries out slide movement with a 
rolling mechanism and a sliding mechanism via an optical system so that exposure is possible, 

The above-mentioned original recording is irradiated with irradiation light so that exposure is 
possible, 

Counter with a minute space to the above-mentioned original recording, and it has an exit 
aperture for irradiating the above-mentioned original recording with irradiation light, As 
opposed to a static pressure surfacing pad by which two or more annular suction grooves 
which carry out an opening to an opposed face with the above-mentioned original recording 
are formed in the circumference of a passage of irradiation light which is open for free passage 
to the above-mentioned exit aperture, and an annular gas discharge bearing is formed in the 
circumference of the above-mentioned suction groove, 

An immersion objective which functions as an object lens of a high numerical aperture by 
being provided in a passage of the above-mentioned irradiation light, being constituted in the 
direction which counters to the above-mentioned original recording by a driving means so that 
an attitude is possible, and making a fluid of a high refractive index into an immersion state 
with which it was impregnated, 

A feeding means which can supply a fluid to a dipping part around the above-mentioned 
immersion objective, 
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A fluid is attracted from two or more above-mentioned annular suction grooves, and it is an 
effluent means in which an effluent is possible, 

Control the above-mentioned laser irradiation means, the above-mentioned rolling mechanism, 
the above-mentioned sliding mechanism, the above-mentioned effluent means, and the above- 
mentioned feeding means, and. A dipping differential effluent static pressure surfacing pad 
which has a control means which makes the above-mentioned immersion objective move in 
the direction which counters to the above-mentioned original recording by the above- 
mentioned driving means so that the above-mentioned irradiation light may be in a focusing 
state by detection of reflective irradiation light to the above-mentioned original recording 
An original recording exposure device characterized by preparation ******, 
[Claim 5] 

In the original recording exposure device according to claim 4, 

An original recording exposure device having a storage means which stores a fluid attracted by 
the above-mentioned effluent means, and is supplied to the above-mentioned feeding means, 
collecting and filtering liquid attracted by the above-mentioned effluent means to the above- 
mentioned storage means, and supplying and reusing to the above-mentioned feeding means. 
[Claim 6] 

In the original recording exposure device according to claim 4, 

An original recording exposure device, wherein the above-mentioned control means performs 
the above-mentioned exposure operation after the above-mentioned focusing state in the state 
of [ above-mentioned ] ****. 
[Claim 7] 

It is what irradiates original recording with irradiation light from a laser irradiation means so that 
exposure is possible, Counter with a minute space to the above-mentioned original recording, 
and it has an exit aperture for irradiating the above-mentioned original recording with 
irradiation light, Two or more annular suction grooves which carry out an opening to an 
opposed face with the above-mentioned original recording are formed in the circumference of 
a passage of irradiation light which is open for free passage to the above-mentioned exit 
aperture, In an exposure method by a dipping differential effluent using an original recording 
exposure device which exposes a rotation and original recording which carries out slide 
movement with a rolling mechanism and a sliding mechanism via an optical system using a 
static pressure surfacing pad in which an annular gas discharge bearing is formed around the 
above-mentioned suction groove, 

A fluid is attracted from two or more above-mentioned annular suction grooves, and it is an 
effluent step in which an effluent is possible, 

It is provided in a passage of the above-mentioned irradiation light, and in the direction which 
counters to the above-mentioned original recording by a driving means, is constituted so that 
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an attitude is possible, A supply step at which the above-mentioned immersion objective can 
supply a fluid to the surrounding dipping part to a dipping differential effluent static pressure 
surfacing pad which provided an immersion objective which functions as an object lens of a 
high numerical aperture by making a fluid of a high refractive index into an immersion state 
with which it was impregnated, 

A control step which makes the above-mentioned immersion objective move in the direction 
which counters to the above-mentioned original recording by the above-mentioned driving 
means so that the above-mentioned irradiation light may be in a focusing state by detection of 
reflective irradiation light to the above-mentioned original recording 
An exposure method by a dipping differential effluent characterized by preparation ******. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the exposure method by the dipping differential effluent static pressure 
surfacing pad, original recording exposure device, and dipping differential effluent which have 
an immersion objective, for example. 
[0002] 

[Description of the Prior Art] 

As for the lens used for the conventional original recording exposure device, between the 
differential distance at the original recording surface and the tip of a lens is the atmosphere, 
and a refractive index is about 1. Therefore, the numerical aperture (NA:Numerical Aperture) of 
a lens cannot enable it not to exceed 1 . 
[0003] 

In order to solve this, there was an exposure device by the approaching space which 
shortened work distance at the original recording surface and the tip of a lens. 
[0004] 

When condensing and irradiating with a laser beam the original recording which applied the 
photoresist film to the patent documents 1 and exposing to a desired pattern, The conventional 
original recording exposure device which makes water full [ during exposure ] by a nozzle 
between a condenser and original recording, increases NA of a condenser, and is operated as 
a **** lens is indicated. 
[0005] 

The static pressure surfacing pad currently explained as a component in the patent documents 
2, 3, and 4 has two or more circular sulci, and is indicated about the differential-pumping static 
pressure surfacing pad which performs differential pumping which maintains a degree of 
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vacuum by non-contact. 
[0006] 

[Patent documents 1] 
JP,1 0-25531 9, A 
[Patent documents 2] 
JP,2000-076707,A 
[Patent documents 3] 
JP,2000-076708,A 
[Patent documents 4] 
JP,2001-242300,A 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, in the conventional original recording exposure device mentioned above, since the 
numerical aperture of a lens was not able to enable it not to exceed 1 , there was 
inconvenience that small spot-ization beyond it could not be performed. 
[0008] 

In the exposure device by approaching space, in order to have to hold a differential distance of 
a lens tip and original recording below in half of a laser wavelength, to be influenced by 
detailed dust and to scratch the original recording surface, advanced clean room was required 
and there was inconvenience of being expensive. 
[0009] 

Since it immersed pouring and sprinkling the liquid of dipping on original recording in the 
original recording exposure device of patent-documents 1 statement, the liquid which 
dispersed got dry, it became dirt, or the scattering itself became a vibration source, and there 
was inconvenience of degrading accuracy. 
[0010] 

Then, this invention is made in view of this point, raises the numerical aperture of a lens using 
an immersion objective, and it makes it SUBJECT to provide the original recording exposure 
device kept liquid from scattering around, and the exposure method device by a dipping 
differential effluent. 
[0011] 

[Means for Solving the Problem] 

First, this invention attracts a fluid from two or more annular suction grooves, and makes an 
effluent possible, Next, it is provided in a passage of irradiation light and in the direction which 
counters to original recording by a driving means, is constituted so that an attitude is possible, 
To a dipping differential effluent static pressure surfacing pad which provided an immersion 
objective which functions as an object lens of a high numerical aperture by making a fluid of a 
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high refractive index into an immersion state with which it was impregnated, enable supply of a 
fluid at a dipping part around an immersion objective, and here, It controls to make an 
immersion objective move in the direction which counters to original recording by a driving 
means so that irradiation light may be in a focusing state by detection of reflective irradiation 
light to original recording. 
[0012] 

Therefore, according to this invention, the following operations are carried out. 

It has two or more circular sulci, and is considered as a dipping differential effluent static 

pressure surfacing pad combining what used an immersion lens for a differential static 

pressure surfacing pad and an object lens in a disk original recording exposure device using a 

differential static pressure surfacing pad which performs differential pumping which maintains a 

degree of vacuum by non-contact. 

[0013] 

Then, inner circumference of an immersion lens is fulfilled by liquid, dipping of the object lens 
tip is carried out, the numerical aperture NA of exposure systems is kept high by filling 
selectively the neighborhood of a differential-pumping static pressure surfacing pad immersion 
objective with liquid of a high refractive index, and high density recording is made possible by 
making the beam spot smaller than inside of the atmosphere. 
[0014] 

It can expose by the beam spot smaller than inside of the atmosphere according to a refractive 
index of liquid, keeping a device pure by collecting without leaking liquid. Liquid does not 
disperse with the function of a dipping differential effluent static pressure surfacing pad, but a 
device can be kept purely and stable. 
[0015] 

[Embodiment of the Invention] 

Below, an embodiment of the invention is described suitably, referring to drawings. 
[0016] 

Drawing 1 is a key map of the dipping differential effluent static pressure surfacing pad applied 
to an original recording exposure device. 

The dipping differential effluent static pressure surfacing pad 3, The original recording 10 by 
which vacuum absorption was carried out with the spindle rolling mechanism 12 and the sliding 
mechanism 13 on the rotation and the turntable 11 which carries out slide movement via the 
optical system which does not illustrate the laser beam 22 from the laser driving part 23 is 
irradiated so that exposure is possible. 
[0017] 

This dipping differential effluent static pressure surfacing pad 3 counters with a minute space 
(5 micrometers) to the original recording 10, It has the exit aperture 8 for irradiating the original 
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recording 10 with the laser radiation light 22, two or more annular suction grooves 5 and 6 
which carry out an opening to an opposed face with the original recording 10 are formed in the 
circumference of the passage of the irradiation light which is open for free passage to the exit 
aperture 8, and the annular gas discharge bearing of the porosity 4 is formed in the 
circumference of the suction grooves 5 and 6. 
[0018] 

The dipping differential effluent static pressure surfacing pad 3 forms the dipping part 7 in the 
passage of the laser radiation light 22, It is provided in this dipping part 7, and in the direction 
which counters to the original recording 10 with the actuator 21, is constituted so that an 
attitude is possible, and by making the fluid of a high refractive index into the immersion state 
with which it was impregnated, it has the immersion objective 9 which functions as an object 
lens of a high numerical aperture, and is constituted. 
[0019] 

The dipping differential effluent static pressure surfacing pad 3 via compression gas from the 
positive phase 17 in the dipping part 7 around the immersion objective 9 The feed zone 16 
which can supply a fluid, A fluid is attracted by suction of compression gas from the negative 
pressure part 18 from two or more annular suction grooves 5 and 6, and it has the liquid drain 
section 14 in which an effluent is possible, and is constituted. Compression gas from the 
positive phase 17 is supplied to the elastic section 2 which makes the dipping differential 
effluent static pressure surfacing pad 3 expand and contract in the direction which counters to 
the original recording 1 0 to the pedestal 1 , and it is supplied to the porosity 4 which functions 
as an annular gas discharge bearing. 
[0020] 

The dipping differential effluent static pressure surfacing pad 3 controls the laser driving part 
23, the spindle rolling mechanism 12, the sliding mechanism 13, the liquid drain section 14, 
and the feed zone 16, and. It has the control section 19 which makes the immersion objective 
9 move in the direction which counters to the original recording 10 with the actuator 21 so that 
laser radiation light may be in a focusing state according to the detecting mechanism 20 of the 
reflective laser radiation light to the original recording 10, and is constituted. 
[0021] 

The dipping differential effluent static pressure surfacing pad 3 is provided with the tank 15 
which stores the fluid attracted by the liquid drain section 14, and is supplied to the feed zone 
16, it collects and filters on a tank the liquid attracted by the liquid drain section 14, and it is 
constituted so that the feed zone 16 may be supplied and it may reuse. 
[0022] 

The bottom view of a dipping differential effluent static pressure surfacing pad is shown in 
dr awing 2. 
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In drawing 2 , the dipping differential effluent static pressure surfacing pad 3, It has the exit 
aperture 8 for irradiating the circular central part with the laser radiation light 22 at the original 
recording 10, two or more annular suction grooves 5 and 6 which carry out an opening to an 
opposed face with the original recording 10 at the periphery side of the exit aperture 8 are 
formed, and the annular gas discharge bearing of the porosity 4 is formed in the periphery of 
the suction grooves 5 and 6. 
[0023] 

Operation of a series of the dipping differential effluent static pressure surfacing pad 

constituted in this way is explained. 

[0024] 

Drawing 3 is a flow chart which shows operation of a series of a dipping differential effluent 
static pressure surfacing pad. 

In drawing 3 , it is judged whether there are other works at Step S1 . It is judged whether there 
is other original recording 10 which vacuum absorption is carried out on the turntable 11, and 
is specifically exposed by the laser driving part 23. 
[0025] 

Drawing 4 is a flow chart which shows work changing operation. Drawing 4 corresponds to 

Step S1 of drawing 3. 

[0026] 

At Step S1 1, a turntable is moved to a work exchanging position with a sliding mechanism. 
The control section 19 suspends supplying compression gas from the positive phase 17 to the 
elastic section 2 made to expand and contract in the direction which counters the dipping 
differential effluent static pressure surfacing pad 3 to the original recording 10 to the pedestal 
1 , and, specifically, is shrunk in the direction which estranges the dipping differential effluent 
static pressure surfacing pad 3 to the original recording 10. At this time, a turntable is moved to 
a work exchanging position with a sliding mechanism. 
[0027] 

Works are exchanged at Step S12. The work after exposure is removed and, specifically, 
vacuum absorption of the new original recording which is other works is carried out on a 
turntable. 
[0028] 

At Step S13, a turntable is moved to an exposure position with a sliding mechanism. It 
suspends that the control section 19 specifically supplies compression gas from the positive 
phase 17 to the elastic section 2 made to expand and contract in the direction which counters 
the dipping differential effluent static pressure surfacing pad 3 to the original recording 10 to 
the pedestal 1 , Where the dipping differential effluent static pressure surfacing pad 3 is shrunk 
in the direction estranged to the original recording 10, a turntable is moved to an exposure 
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position with a sliding mechanism. 
[0029] 

When it judges whether there are other works and there are other works at Step S14, it returns 
to Step S1 1 and processing and judgment of Step S1 1 - Step S14 are repeated. It ends, when 
there is none of other works. 
[0030] 

It returns to drawing 3 , at Step S1 , when there is none of other works, it ends, and when there 
are other works, it shifts to Step S2 and a pad is dropped at Step S2. The control section 19 
supplies compression gas from the positive phase 17 to the elastic section 2 which makes the 
dipping differential effluent static pressure surfacing pad 3 expand and contract in the direction 
which counters to the original recording 10 to the pedestal 1, and, specifically, is expanded in 
the direction which approaches the original recording 10 in the dipping differential effluent 
static pressure surfacing pad 3. 
[0031] 

A pad is surfaced at Step S3. The control section 19 supplies compression gas from the 
positive phase 17 to the porosity 4 which functions as an annular gas discharge bearing, and 
makes it specifically rise to surface in the direction which the dipping differential effluent static 
pressure surfacing pad 3 counters to the original recording 10. 
[0032] 

By step S4, by collecting liquid by a liquid drain section, a pad shall be dropped and a crevice 
shall be 5 micrometers. The control section 19 specifically Suction of compression gas from 
the negative pressure part 18 from two or more annular suction grooves 5 and 6, It changes 
into the state where surfacing by supply of compression gas to the porosity 4 which functions 
as an annular gas discharge bearing from the positive phase 17 hangs and suits, and is made 
to maintain so that the dipping differential effluent static pressure surfacing pad 3 may counter 
with a minute space (5 micrometers) to the original recording 10. 
[0033] 

At Step S5, a suction state recovers liquid. By the liquid drain section 14, from two or more 
annular suction grooves 5 and 6, the control section 19 attracts a fluid by suction of 
compression gas from the negative pressure part 18, and, specifically, carries out an effluent. 
At this time, the fluid attracted by the liquid drain section 14 is stored in the tank 15. 
[0034] 

Drawing 5 is a flow chart which shows liquid collecting operation. Drawing 5 corresponds to 
step S4 of drawing 3 , and S5. 

At Step S21, a liquid drain section collects the liquid of an inner circumference sewer. Among 
two or more annular suction grooves 5 and 6, from the inner circumference sewer 6, the 
control section 19 attracts a fluid by suction of compression gas from the negative pressure 
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part 18, and, specifically, carries out an effluent by the liquid drain section 14. 
[0035] 

when it judges whether a crevice is 5 micrometers and 5 micrometers of crevices do not come 
out at Step S22, it returns to Step S21 and processing and judgment of Step S21 - Step S22 
are repeated. When a crevice is 5 micrometers, it shifts to Step S23. 
[0036] 

At Step S23, the collected liquid is stored in a tank. Specifically, the control section 19 stores 
the fluid attracted by the liquid drain section 14 in the tank 15, when attracting a fluid by suction 
of compression gas from the negative pressure part 18 and carrying out an effluent from the 
inner circumference sewer 6 among two or more annular suction grooves 5 and 6 by the liquid 
drain section 14. 
[0037] 

At Step S24, an exhaust air part collects the liquid leakage of the peripheral groove from the 
exhausted air by pad surfacing. Specifically, the control section 19 collects leakage **** of 
compression gas from the porosity 4 from the periphery sewer 5 by suction of compression 
gas from the negative pressure part 18 among two or more annular suction grooves 5 and 6 by 
the liquid drain section 14. 
[0038] 

At Step S25, it judges whether the pressure of the periphery sewer 5 is slightly higher than 
atmospheric pressure, and when not slightly higher than atmospheric pressure, it returns to 
Step S24 and processing and judgment of Step S24 - Step S25 are repeated. When slightly 
higher than atmospheric pressure, it shifts to Step S26. 
[0039] 

At Step S26, the collected liquid is stored in a tank, as for the control section 19, compression 
gas from the porosity 4 specifically leaks from the periphery sewer 5 by suction of compression 
gas from the negative pressure part 18 among two or more annular suction grooves 5 and 6 by 
the liquid drain section 14 - being crowded -- the liquid which dispersed is collected and it 
stores in a tank. 
[0040] 

It returns to drawing 3 and liquid is supplied by a feed zone at Step S6. Specifically, the control 
section 19 supplies a fluid to the dipping part 7 around the immersion objective 9 via 
compression gas from the positive phase 17 by the feed zone 16. Thereby, the immersion 
objective 9 functions as an object lens of a high numerical aperture by making the fluid of a 
high refractive index into the immersion state with which it was impregnated. 
[0041] 

Drawing 6 is a flow chart which shows liquid supply operation. Drawing 6 corresponds to Step 
S6 of drawing 3 . 
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At Step S31, a feed zone discharges liquid with positive pressure from a tank. Specifically, the 
control section 19 supplies a fluid to the dipping part 7 around the immersion objective 9 via 
compression gas from the positive phase 17 by the feed zone 16. 
[0042] 

At Step S32, liquid is supplied to the dipping part 7 of inner circumference. Specifically, the 
immersion objective 9 functions as an object lens of a high numerical aperture by making the 
fluid of a high refractive index into the immersion state with which it was impregnated. 
[0043] 

It returns to drawing 3 and an object lens is dropped at Step S7. The control section 19 makes 
the immersion objective 9 specifically march out in the direction which counters to the original 
recording 10 with the actuator 21. 
[0044] 

At Step S8, it is judged whether it is a focusing point. The control section 19 makes the 
immersion objective 9 specifically march out in the direction which counters to the original 
recording 10 with the actuator 21 so that laser radiation light may be in a focusing state 
according to the detecting mechanism 20 of the reflective laser radiation light to the original 
recording 10. 
[0045] 

Drawing 7 is a flow chart which shows immersion objective motion moving. Drawing 7 

corresponds to Step S7 of drawing 3 , and S8. 

[0046] 

At Step S41 , a control section supplies a driving signal to an actuator. Specifically, the control 
section 19 supplies the driving signal for dropping an immersion objective to the actuator which 
comprises a piezoelectric element and a voice coil motor. 
[0047] 

At Step S42, an actuator drops an immersion objective. An immersion objective is dropped 
when the actuator which comprises a piezoelectric element and a voice coil motor specifically 
marches out caudad. 
[0048] 

A laser driving part makes it irradiate with the laser for focus adjustments at Step S43. The 
control section 19 makes it specifically irradiate with the laser for focus adjustments by the 
laser driving part 23. 
[0049] 

At Step S44, reflective detection is carried out according to a reflective detecting mechanism. 
Specifically, the control section 19 detects laser radiation light according to the detecting 
mechanism 20 of the reflective laser radiation light to the original recording 10. 
[0050] 
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At Step S45, it is judged whether it is a focusing point. Specifically, the control section 19 
judges whether the laser radiation light detected by the detecting mechanism 20 of the 
reflective laser radiation light to the original recording 10 is in a focusing point state. When it is 
not in a focusing point state, it returns to Step S41 and processing and judgment of Step S41 - 
Step S45 are repeated. It ends in a focusing point state. 
[0051] 

It returns to drawing 3 , when it is a focusing point at Step S8, it shifts to step S9, and when it is 
not a focusing point at Step S8, it returns to Step S7 and processing and judgment of Step S7 
and Step S8 are repeated. 
[0052] 

When it is a focusing point at Step S8, it is Step S8 and exposure operation is performed. 
Specifically, the control section 19 is exposed using the dipping differential effluent static 
pressure surfacing pad 3 to the original recording 10 by which vacuum absorption was carried 
out with the spindle rolling mechanism 12 and the sliding mechanism 13 via the laser beam 22 
from the laser driving part 23 on the rotation and the turntable 1 1 which carries out slide 
movement. 
[0053] 

Drawing 8 is a flow chart which shows exposure operation. Drawing 8 corresponds to step S9 

of drawing 3 . 

[0054] 

A laser driving part makes it irradiate with the laser for exposure at Step S51 . The control 
section 19 makes it specifically irradiate with the laser for exposure by the laser driving part 23. 

[0055] 

At Step S52, a turntable is moved to a periphery from inner circumference with a sliding 
mechanism according to rotation of a spindle. The dipping differential effluent static pressure 
surfacing pad 3 is specifically used for the control section 19, It glares so that the laser beam 
22 from the laser driving part 23 may be spirally exposed to the original recording 10 by which 
vacuum absorption was carried out with the spindle rolling mechanism 12 and the sliding 
mechanism 13 on the rotation and the turntable 11 which carries out slide movement. 
[0056] 

At Step S53, it judges whether it is exposure completion, it returns to Step S52 till exposure 
completion, and processing and judgment of Step S522 and Step S53 are repeated. 
[0057] 

Although the embodiment of the invention explained the device of the dipping differential 
effluent static pressure surfacing pad 3 of a master optical disk exposure device, It is available 
about all the uses, such as a television receiver tubular surface sensing device, semiconductor 
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test equipment, etc. which are the same effects and which irradiate with a laser beam and 

carry out anti-person detection for example, it is. 

[0058] 

By supplying liquid to the dipping part 7 of the central part of the dipping differential effluent 
static pressure surfacing pad 3, establishing the circular sulci 5 and 6 in the periphery side, 
and carrying out suction recovery so that liquid can be attracted like a cleaner using moderate 
negative pressure as mentioned above, While the pad bottom and the crevice between original 
recording can maintain about 5 microns, it can be made hard to leak to the periphery side in 
liquid, and since the exhaust air for surfacing of the air bearing by the porosity 4 gives 
pressurization to inner circumference, liquid can remain in the inner circumference side of the 
suction circular sulcus 6. The annular slot 5 is established in the periphery of the inner 
circumference suction groove 6, and exhaust air is recoverable, this preventing leakage **** of 
liquid with positive pressure with a moderate air bearing by the porosity 4. 
[0059] 

[Effect of the Invention] 

According to this invention, since there is no liquid leakage, an immersion lens can be 
constituted using a differential-pumping type static pressure surfacing pad, the refractive index 
between an object lens and the test working distance of an irradiated subject can be made 
higher than 1 and-izing can be carried out [ small ******** ] from the inside of the atmosphere, 
high-density exposure can be performed. 
[0060] 

Since liquid does not scatter, it is easy to keep a device pure, and things are made so that 
accuracy may not be degraded in vibration by scattering. 
[Brief Description of the Drawings] 

[ Drawing 1]lt is a key map of a dipping differential effluent static pressure surfacing pad used 

for the original recording exposure device applied to an embodiment of the invention. 

[Drawing 2] lt is a bottom view of a dipping differential effluent static pressure surfacing pad. 

[Drawing 3]lt is a flow chart which shows a series of operations. 

[ Drawing 4] lt is a flow chart which shows work changing operation. 

[Drawing 5] lt is a flow chart which shows liquid collecting operation. 

[Drawing 6]lt is a flow chart which shows liquid supply operation. 

[Drawing 7] lt is a flow chart which shows immersion objective motion moving. 

[Drawing 8] lt is a flow chart which shows exposure operation. 

[Description of Notations] 

1 [ .... Porosity, ] .... A pedestal, 2 .... An elastic section, 3 .... A static pressure surfacing pad, 4 
5 [ .... A hole, 9 / .... Immersion objective, ] .... A slot, 6 .... A slot, 7 .... A dipping part, 8 10 [ .... 
Sliding mechanism, ] .... Original recording, 1 1 .... A turntable, 12 .... A spindle, 13 14 [ .... A 
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positive phase, 18 / .... A negative pressure part, 19 / .... A control section, 20 / .... A reflective 
detecting mechanism, 21 / .... An actuator, 22 / .... Laser radiation light, 23 / .... Laser driving 
part] .... A liquid drain section, 15 .... A tank, 16 .... A feed zone, 17 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a key map of a dipping differential effluent static pressure surfacing pad used 

for the original recording exposure device applied to an embodiment of the invention. 

[Drawing 2] lt is a bottom view of a dipping differential effluent static pressure surfacing pad. 

[Drawing 3] lt is a flow chart which shows a series of operations. 

[Drawing 4] lt is a flow chart which shows work changing operation. 

[ Drawing 5] lt is a flow chart which shows liquid collecting operation. 

[Drawing 6] It is a flow chart which shows liquid supply operation. 

[Drawing 7] lt is a flow chart which shows immersion objective motion moving. 

[ Drawing 8]lt is a flow chart which shows exposure operation. 

[Description of Notations] 

1 [ .... Porosity, ] .... A pedestal, 2 .... An elastic section, 3 .... A static pressure surfacing pad, 4 
5 [ .... A hole, 9 / .... Immersion objective, ] .... A slot, 6 .... A slot, 7 .... A dipping part, 8 10 [ .... 
Sliding mechanism, ] .... Original recording, 11 .... A turntable, 12 .... A spindle, 13 14 [ .... A 
positive phase, 18 / .... A negative pressure part, 19 / .... A control section, 20 / .... A reflective 
detecting mechanism, 21 / .... An actuator, 22 / .... Laser radiation light, 23 / .... Laser driving 
part] .... A liquid drain section, 15 .... A tank, 16 .... A feed zone, 17 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 



! 



http://www4.ipdl. inpit.go.jp/cgi-bin/to^ 2/16/2010 



JP,2004-349645 ? A [DRAWINGS] 



Page 2 of 5 



3 HflEHLfc/^K 
/ 




[Drawing 3] 
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[Drawing 41 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Translation done.] 
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